S3
Compound 4 (3.93 g. 5.7 mmol) was dissolved in CHCl 3 (5.7 mL, 1.0M). NBS (1.02 g, 5.77 mmol, 1.01 equiv) was added and the solution was refluxed for one hour. The solution was cooled to room temperature. The reaction was then carefully quenched with saturated NaHCO 3 (10 mL) and ether (10 mL). The phases were separated and the aqueous layer was extracted with ether (2 x 25 mL). The combined organic extracts were once washed with 20 ml sat. aq. NaCl, dried over anhydrous Na 2 SO 4 and concentrated under reduced pressure to give a crude oil. Purification of the residue by flash chromatography (10:1 hexanes:ethyl acetate) afforded 5 (3.90 g, 5.13 mmol, 90%).
See spectra on page S14 1 152.3; 151.3; 147.5; 138.9; 138.4; 137.8; 130.1; 128.5; 128.4; 128.2; 128.0; 127.8; 127.7; 112.0; 87.2; 83.1; 79.5; 78.5; 75.6; 72.2; 75.1; 73.5; 69.2; 61.7 
S4
Isopropylmagnesium chloride (1.2 mL, 2.4 mmol, 2M in THF) was added to THF (4 mL) and the solution was cooled to 0°C. A solution of n-butyllithium (2.4 mL, 4.8 mmol, 2 M in cyclohexane) was added and the mixture was stirred at 0°C for 10 minutes. The solution was cooled to -78°C and stirred for ten minutes. Compound 5 (1.51 g, 2 mmol) was dissolved in THF (4 mL) and then added dropwise to the magnesiate solution, and the mixture was stirred at -78°C for 40 minutes. The reaction was warmed to -20°C for five minutes, and then anhydrous DMF (0.8 mL) was added rapidly to the mixture. After stirring at -20°C for 30 minutes, a saturated aqueous solution of NaHCO 3 (10 mL) and ether (10 mL) was added. The phases were separated and the aqueous layer was extracted with ether (2 x 25 mL). The combined organic extracts were once washed with 20 ml sat. aq. NaCl, dried over anhydrous Na 2 SO 4 and concentrated under reduced pressure to give a crude oil. Purification of the residue by flash chromatography (8:1 hexanes: ethyl acetate) afforded aldehyde 6a (1.01 g, 1.42 mmol, 71%).
See spectra on page S15 6; 158.3; 157.1; 145.7; 138.8; 138.5; 138.3; 137.8; 129.3; 128.5; 128.4; 128.3; 128.2; 128.1; 127.8; 127.6; 125.5; 87.2; 83.2; 79.6; 78.5; 75.7; 75.5; 75.4; 75.2; 75.1; 75.0; 73.5; 73.4; 73.3; 69.3; 62.4; 61.6; 61.5; 60.8; 60.7 
S5
Aldehyde 6 (42 mg, 0.058 mmol) was dissolved in CH 3 CN (0.23 mL, 0.25 M) and AlCl 3 (9 mg, 1.1 equiv) was added. Then NaI (13 mg, 1.5 equiv) was added and the solution was degassed with argon. The mixture was then heated to 80°C and stirred for one hour. The reaction mixture was then cooled to room temperature and diluted with toluene (3 mL). 1N HCl (3 mL) was added and the solution was stirred for one hour until the aqueous layer was clear and colorless. Ether (3 mL) was added and the layers were separated. The aqueous layer was then extracted with ether (2 x 15 mL). The combined organic extracts were once washed with 20 ml sat. aq. NaCl, dried over anhydrous Na 2 SO 4 and concentrated under reduced pressure to give a crude oil. Purification of the residue by flash chromatography (5:1 hexanes: ethyl acetate) afforded aldehyde 7 (35 mg, 0.052 mmol, 90%).
See spectra on page S16 139.8; 138.6; 138.2; 138.1; 137.5; 128.5; 128.4; 128.3; 128.1; 128.0; 127.9; 127.8; 127.7; 127.6; 127.5; 125.0; 117.5; 87.2; 82.6; 79.3; 78.4; 75.6; 75.1; 74.7; 73.4; 69.1; 61.6; 60.6; 30.3; 29.7 
S6
Aldehyde 7 (130 mg, 0.184 mmol) was dissolved in DMF (0.5 mL) and THF (0.5 mL), and benzyl chloride (0.041 mL, 0.36 mmol) was added. The solution was cooled to -78°C, and then NaHMDS (0.13 mL, 2M in THF, 1.5 equiv) was added dropwise. The mixture was allowed to warm to room temperature, and tetra-nbutylammonium iodide (10 mg) was added. The solution was allowed to stir 18 hours under an atmosphere of argon. The mixture was then quenched by the slow addition of saturated NaHCO 3 (5 mL) and ether (5 mL) and the layers were separated. The aqueous layer was then extracted with ether (2 x 15 mL). The combined organic extracts were once washed with 20 ml sat. aq. NaCl, dried over anhydrous Na 2 SO 4 and concentrated under reduced pressure to give a crude oil. Purification of the residue by flash chromatography afforded the benzylated aldehyde (133 mg, 0.167 mmol, 91%). The benzylated aldehyde (133 mg, 0.167 mmol) was dissolved in 0.5 mL acetone and cooled to 0°C. Then sulfamic acid (16 mg, 1.0 equiv) was added followed by water (0.2 mL) The mixture was stirred rapidly and then NaClO 2 (21 mg, 1.1 equiv) was added and the reaction was stirred for 20 minutes, at which time a deep yellow color was evident. The mixture was diluted with ether (10 mL) and water (5 mL) and the layers were separated. The ether layer was dried over anhydrous sodium sulfate and evaporated to give a crude oil. Purification of the residue by flash chromatography 164.6; 157.1; 151.4; 145.3; 138.6; 138.3; 138.2; 138.1; 137.7; 134.6; 130.0; 129.4; 129.1; 128.9; 128.7; 128.6; 128.5; 128.3; 128.2; 128.1; 127.9; 127.8; 127.7; 127.6; 127.5; 127.3; 117.8; 117.4; 98.1; 87.1; 82.8; 80.1; 79.9; 79.4; 78.4; 76.7; 75.4; 75.1; 74.9; 74.8; 73.3; 72.0; 69.2; 68.5; 67.8; 67.3; 61.5; 60.9; 31.9; 30.3; 29.6; 29.3; 22.6; 17.8 
S7
Aldehyde 10a 14 (130 mg, 0.714 mmol) was dissolved in DMF (0.5 mL) and THF (0.5 mL), and was cooled to -78°C. Then NaHMDS (0.45 mL, 2M in THF, 0.89 mmol, 1.2 equiv) was added dropwise. The mixture was allowed to warm to room temperature, providing a solution of sodium alkoxide 10b. Separately, acid 9a 13 (100 mg, 0.35 mmol) was dissolved in CH 2 Cl 2 (1 mL) and DMF (1 drop) was added. The mixture was cooled to 0°C and oxalyl chloride (0.033mL, 1.1 equiv) was added dropwise. The mixture was stirred for 15 minutes and concentrated in vacuo. The residue was resuspended in THF and cooled to 0°C. Sodium alkoxide 10b was added rapidly via cannula and the mixture was allowed to warm to room temperature over one hour. The reaction mixture was then diluted with saturated NaHCO 3 solution (10 mL) and ether (10 mL) and the phases were separated. The aqueous layer was then extracted with ether (2 x 15 mL). The combined organic extracts were once washed with 20 ml sat. aq. NaCl, dried over anhydrous Na 2 SO 4 and concentrated under reduced pressure to give a crude oil. Rapid filtration through a plug of silica gel (1:1 hexanes: ethyl acetate) to remove excess 10a afforded the coupled benzyl aldehyde intermediate.
The benzylated aldehyde was dissolved in 1.0 mL acetone and cooled to 0°C. Then sulfamic acid (34 mg, 1.0 equiv) was added followed by water (0.4 mL) The mixture was stirred rapidly and then NaClO 2 (35 mg, 1.1 equiv) was added and the reaction was stirred for 20 minutes, at which time a deep yellow color was evident. The mixture was diluted with ether (10 mL) and water (10 mL) and the layers were separated. The ether layer was dried over anhydrous sodium sulfate and evaporated to give a crude oil. Purification of the residue by flash chromatography (1.5:1 hexanes: ethyl acetate) afforded carboxylic acid 11 (129 mg, 0.276 mmol, 79%).
See spectra on page S18 
S8
Benzyloxy acid 11 (50 mg, 0.106 mmol) was dissolved in SOCl 2 (1 mL) and the mixture was stirred at 80°C for three hours under argon. After cooling to room temperature, the mixture was diluted with benzene (5 mL) and was concentrated in vacuo until there was approximately 1 mL of solvent remaining. This process was repeated again, and then the residue was diluted to a volume of 20 mL with benzene. 4-Dimethylaminopyridine (39 mg, 0.318 mmol, 3 equiv) was added, along with sodium sulfate (200 mg) and the mixture was allowed to stir at room temperature for 12 hours. The mixture was diluted with ether (10 mL) and saturated NaHCO 3 solution (10 mL) and the layers were separated. The organic layer was further washed with saturated NaHCO 3 (10 mL), 1N HCl (10 mL), and saturated NaHCO 3 (10 mL). The organic extracts were dried over anhydrous sodium sulfate and evaporated to give a crude oil. Purification of the residue by flash chromatography (1.5:1 hexanes:ethyl actetate) afforded diolide 12 (20 mg, 0.058 mmol, 55%).
See spectra on page S19 
S9
Aldehyde 7a (74 mg, 0.1 mmol) was dissolved in THF (1.0 mL) and was cooled to 0°C. Then KOt-Bu (0.1 mL, 1M in THF, 0.1 mmol) was added dropwise. The mixture was allowed to stir for 10 minutes, providing a solution of potassium alkoxide 7b. Separately, acid 8a (55 mg, 0.07 mmol) was dissolved in CH 2 Cl 2 (1.0 mL) and one drop of DMF was added. Oxalyl chloride (0.01 mL) was added and a vigorous evolution of gas from the reaction mixture was noted. After five minutes the mixture was diluted with 1:1 benzene:hexanes (3 mL) and stirred for 2 minutes. The mixture was filtered through a cotton plug and concentrated in vacuo. The oil was taken up in THF (0.5 mL) and was added dropwise to the solution of potassium alkoxide. The reaction was allowed to stir overnight at room temperature. The reaction mixture was then diluted with saturated NaHCO 3 solution (10 mL) and ether (10 mL) and the phases were separated. The aqueous layer was then extracted with ether (2 x 15 mL). The combined organic extracts were once washed with 20 ml sat. aq. NaCl, dried over anhydrous Na 2 SO 4 and concentrated under reduced pressure to give a crude oil. Rapid filtration through a plug of silica gel (4:1 2:1 hexanes: ethyl acetate) to remove excess 7a afforded the coupled aldehyde intermediate (92.7 mg, 0.062 mmol, 89%).
The aldehyde 13a (45 mg, 0.03 mmol) was dissolved in 0.6 mL tBuOH and 2-methyl-2-butene (0.126 mL) was added. An additional 0.1 mL acetone was then added to achieve solubility. An aqueous solution (0.21 mL) of NaClO 2 and NaH 2 PO 4 (100 mg NaClO 2 and 112 mg NaH 2 PO 4 per mL H 2 O) was added and the solution was allowed to stir for one hour at room temperature, at which point complete conversion of the starting material had been achieved. The mixture was diluted with CH 2 Cl 2 (10 mL) and water (10 mL) and the layers were separated. The organic layer was dried over anhydrous sodium sulfate and evaporated to give a crude oil. Purification of the residue by flash chromatography (2:1 hexanes: ethyl acetate) afforded carboxylic acid 13b (29.4 mg, 0.0195mmol, 65%). 
See spectra on page S20

S10
Benzyloxy acid 13b (21 mg, 0.014 mmol) was dissolved in toluene (1 mL) and dimethyl sulfide (0.4 mL) was added. Then TFA (1 mL) was added and the mixture was stirred for 5 minutes at room temperature. The solution was concentrated in vacuo and the residue was dissolved in a minimal volume of CH 2 Cl 2 and rapidly filtered through a plug of silica gel with 1.5:1 hexanes:ethyl acetate. Concentration of the eluted fractions in vacuo gave seco acid 13c ([α] 25 D =-19.5°, CH 2 Cl 2 ).
Seco acid 13c (~0.014 mmol) was azeotroped with benzene (3x3 mL) and then dissolved in benzene (15 mL) and 4Å molecular sieves (100 mg) was added. Triethylamine (116 µL, 0.81 mmol) and 2,4,6-trichlorobenzoyl chloride (84 µL, 0.53 mmol) were added and the mixture was stirred at room temperature for five minutes. DMAP (17 mg, 0.139 mmol) was added and the mixture was allowed to stir at room temperature under argon overnight. The mixture was then diluted with ether (20 mL) and saturated NaHCO 3 solution (10 mL) and the phases were separated. The aqueous layer was then extracted with ether (2 x 15 mL). The combined organic extracts were once washed with 20 ml sat. aq. NaCl, dried over anhydrous Na 2 SO 4 and concentrated under reduced pressure to give a crude oil. Purification of the residue by flash chromatography (4:1 3:1 hexanes: ethyl acetate) afforded 14 (9.8 mg, 0.007 mmol, 50%). 163.6; 155.6; 144.6; 143.8; 138.4; 137.9; 137.2; 133.0; 128.3; 128.2; 127.9; 127.7; 127.5; 123.2; 118.9; 86.9; 83.1; 79.4; 78.2; 75.5; 75.1; 75.0; 73.7; 73.4; 68.9; 61.3; 60.7 169.4; 168.4; 162.9; 145.4; 145.1; 144.7; 129.0; 124.4; 118.7; 73.9; 71.0; 68.5; 68.1; 62.0; 61.7; 61.2; 61.0; 20.7; 20.6; 20.5; 20.3 . 18, 1.95, 2.70, 3.80, 5.56, 8.81, and 11.76 x 10 -6 mol L -1 for curves 1-8, respectively.
See spectra on page S21
HRMS (ESI)
:
Procedures for DNA binding studies UV protocols
CT-DNA and Salmon Testes DNA were purchased from CALBIOCHEM. Solutions of CT-DNA and Salmon Testes DNA were prepared in 10mM Tris-EDTA buffer at pH 7.1 (as described in Jenkins, vide supra) and gave a 1.80:1 absorbance ratio at 260 nm and 280 nm. The concentration of the DNA was determined using 8452A HP Diode Array Spectrophotometer (ε 260 = 6600 M -1 cm). The solution pH was measured using Beckman 350 pH meter.
S27
A 7.94 x10 -7 M solution of 15 in 10mM Tris-EDTA buffer was placed in a quartz cuvette (2 mL) and the UV spectrum was recorded (λ max =214 nm). Aliquots of CT-DNA stock solution (9.84 mM) were then added and the UV spectrum was again recorded after each addition. Each addition produced final CT-DNA concentrations of 0. 56, 1.68, 3.91, 8.30, 16.33, 41.35, and 84 .50 x 10 -7 M. 0.56, 1.68, 3.91, 8.30, 16.33, 41.35, and 84 .50 x 10 -7 mol L -1 for curves 1-8, respectively.
S28
A 7.94 x10 -7 M solution of daunorubicin in 10mM Tris-EDTA buffer was placed in a quartz cuvette (2 mL) and the UV spectrum was recorded (λ max =486 nm). Aliquots of CT-DNA stock solution (9.84 mM) were then added and the UV spectrum was again recorded after each addition. Each addition produced final CT-DNA concentrations of 1.68, 3.91, 8.30, 16.33, and 45 .00 x 10 -7 M. 
S29
DNA thermal denaturation experiments
DNA thermal denaturation experiments were conducted using 8452A HP Diode Array Spectrophotometer connected to 89090A Peltier Temperature Controller.
a. A stock solution of Salmon Testes DNA (9.84 mM) was diluted with 10mM Tris-EDTA buffer to give a working concentration of 5.7 µΜ. This solution (2 mL) was placed in a quartz cuvette and absorbance readings were taken in 1°C increments for temperatures ranging from 25 ˚C to 84 ˚C with heating at a rate of 1˚C/min and absorbance monitoring at 260 nm.
b. 2mL of a solution containing Salmon Testes DNA (5.7 µΜ) and 15 (6.21 x10 -8 M) prepared from the corresponding stock solutions noted above was placed in a quartz cuvette and absorbance readings were taken in 1°C increments for temperatures ranging from 25 ˚C to 84 ˚C with heating at a rate of 1˚C/min and absorbance monitoring at 260 nm. 
S31
b. 2mL of a solution containing Salmon Testes DNA (16.88 µΜ) and 15 (0.98 µM) prepared from the corresponding stock solutions noted above was placed in a quartz cuvette and absorbance readings were taken in 1°C increments for temperatures ranging from 25 ˚C to 84 ˚C with heating at a rate of 1˚C/min and absorbance monitoring at 260 nm. 
Fluorescence studies (Perkin Elmer Luminescence Spectrometer (LS 50B):
Ethidium bromide displacement studies were performed on a Perkin Elmer Luminescence Spectrometer (LS 50B) with λ ex = 525.0 nm, λ em = 586 nm (10 nm slits).
8 Eppendorf tubes were prepared with 2 mL total volume of EB-DNA complex (1.08 x 10 -6 mol L -1 CT-DNA and 1.12 x 10 -6 mol L -1 EB) and concentrations of 15 of 0.00, 0.08, 0.24, and 0.40, 0.71, 0.87, 1.03, or 1.19 x 10 -6 mol L -1 . Fluorescence spectra were recorded from 525 nm to 670 nm after an equilibration period of 5 min. 
